Modulation of the redox state of tubulin by the glutathione/glutaredoxin reductase system.
Alterations in the redox status of proteins have been implicated in the pathology of several neurodegenerative diseases. We report that peroxynitrite-induced disulfides in porcine brain tubulin are repaired by the glutaredoxin reductase system composed of glutathione reductase, human or Escherichia coli glutaredoxin, reduced glutathione, and NADPH. Reduction of disulfide bonds between the alpha- and beta-tubulin subunits by the glutathione reductase system was assessed by Western blot. Tubulin cysteine oxidation and reduction was quantitated by monitoring the incorporation of 5-iodoacetamido-fluorescein, a thiol-specific labeling reagent. Tubulin disulfide bond reduction by the glutaredoxin reductase system restored tubulin polymerization activity that was lost following peroxynitrite addition. In support of redox modulations of tubulin by glutathione, thiol-disulfide exchange between tubulin and oxidized glutathione was detected and quantitated by HPLC. In addition, glutathionylation of tubulin was detected by dot blot using an anti-GSH antibody.